LTHOUGH Heinel described the first case , of sclerodermatous heart disease in 1926, this entity did not seem to be well established until 1943, when Weiss and associates2 de- scribed and discussed the problem. Since then many articles have appeared in the literature pertaining to the clinical and pathologic aspects of the disease process known as "scleroderma." In addition, the electrocardiographic abnormalities that may occur have been described in detail. In our review of the literature it became apparent that most of the electrocardiograms were from patients with far-advanced scleroderma who died as a result of this disease process. In many instances the clinical picture indicated cardiac involvement because there were signs and symptoms of congestive heart failure. Necropsy studies have permitted a clinicopathologic correlation between the electrocardiographic patterns and the disease process within the heart. It therefore seemed to us that this particular aspect of the problem had been well documented.
However, we have been unable to find many articles pertaining to the incidence of normal and abnormal electrocardiograms in a large series of patients with all stages of scleroderma and in whom the electrocardiograms were studied, whether or not there was clinical evidence to suspect cardiac involvement by scleroderma. Therefore, the purpose of our study was to determine the incidence of normal and abnormal electro- cardiograms in a large series of patients with all stages of scleroderma but particularly those with acrosclerosis. Before congestive failure secondary to sclerodermatous involvement of the heart. The electrocardiogram showed low voltage in the limb leads, first-degree heart block, low R waves in leads V1 to V4, and low T waves in the precordial leads. In a later tracing there was disappearance of the R wave in V1 to V4 and depressed S-T segment in V5 and Vs.
Three cases of scleroderma with involvement of the heart, proved at necropsy, were discussed by Goetz.10 The electrocardiogram of one patient showed atrial fibrillation with multifocal extrasystoles and low voltage, the second had inverted T2 and T3, whereas the third patient had an electrocardiogram within normal limits.
Barritt and O 'Brien1l reported 2 cases with involvement of the heart by generalized scleroderma. One patient had cardiac failure and possible pericardial effusion, but the other had no cardiorespiratory symptoms or signs. The electrocardiogram of the former demonstrated depressed S-T segments over the left ventricle with flat T waves. That of the latter patient showed inverted T waves in V1 to V4. All of the patients had electrocardiograms consisting of standard leads I, II, and III and precordial leads V., V., and V,. A few also had the unipolar extremity and precordial leads Vi through V.. the time of the clinical examination to suggest selerodermatous heart disease, but 1 of the patients had mitral stenosis, which could of course account for the atrial fibrillation. Three patients (cases 6, 7, and 8) had progressive diffuse sclerosis. Their electrocardiograms are shown in figure 3 . There was clinical evidence to suggest cardiac failure in 2 of them (cases 6 and 7). These 2 patients had electrocardiograms showing low-amplitude QRS complexes with gross T-wave abnormalities in multiple leads, which usually indicate the presence of an extensive cardiac disease process. DISCUSSION WXhen one reviews the literature on seleroderma, it is immediately apparent that many aspects of the problem remain unknown. This applies particularly to the etiology of the disease. Another problem that appears pertains to the terminology used in the literature. Such terms as "selerodaetyly,' "seleroderma," "aeroselerosis," " acroseleroderma," "generalized selerodernia, " "diffuse seleroderma, " and "progressive systemic sclerosis " are used. with acrosclerosis and abnormal electrocardiograms, 4 had Raynaud's phenomena. There were 3 instances of incomplete right bundlebranch block of the type belonging to group I (as defined by Barker and Valencial8) It is of interest to note that the pericardiui may be affected as well as the myocaidium. 19' 21 Such lesions in the heart should theoretically produce a variety of changes in the electrocardiogram22 depending upon the loeation and extent of the pathologic process. However, one would expect a number of different types of other disease processes that affect the heart to be capable of producing the same types of electrocardiographic abnormalities.
RESULTS

Eighty
From the review of the literature it is apparent that the electrocardiograms of patients with seleroderma may be normal or iiiayv present a variety of abnormalities, such as arrhythmias, a decrease in amplitude of the QRS complexes in multiple leads, depression of S-T segments, decrease in amplitude or inversion of T waves, and disturbancees iii atrioventricular and intraventricular conduction. It is also to be noted that postmortem examinations have revealed sclerodermatous changes in the heart ini patients with normal electrocardiograms. '17 (2) , and complete right bundlebranch block (1) . The 2 patients with the low-amplitude QRS complexes and T-wave clhanges iti multiple leads had clinical evi-(hence of cong*,es;tive heart failure.
